RGS9 proteins facilitate acute tolerance to mu-opioid effects.
This paper reports that regulators of G-protein signalling (RGS) proteins modulate the timing and amplitude of opioid signals by a push-pull mechanism. This is achieved without noticeable changes in the binding properties of opioids, e.g. beta-endorphin to mu-opioid receptors. The expression of RGS proteins was reduced by blocking their mRNA with antisense oligodeoxynucleotides (ODN). Knock down of RGS2 or RGS3 diminished morphine and beta-endorphin analgesia, whereas that of RGS9 or RGS12 enhanced this activity. In mice with impaired RGS9, but not impaired RGS2, the potency and, in particular, the duration of opioid antinociception increased. Further, the animals did not exhibit acute tolerance generated by a single and efficacious dose of morphine, nor did they develop tolerance after a daily i.c.v. injection of the opioid for 4 days. In a model of sustained morphine treatment, the impairment of RGS9 proteins facilitated increases in the response to the delivered opioid. This was only effective for 2--3 h after the subcutaneous implantation of an oily morphine pellet; later, tolerance developed. To reduce the impact of the chronic morphine acting on opioid receptors, other RGS proteins presumably substitute the GTPase-activating function of RGS9 on morphine-activated G-alpha-GTP subunits. The desensitization of mu-opioid receptors appears to be a cell membrane-limited process facilitated by RGS9's sequestering of agonist-segregated G alpha subunits.